Abstract: This paper investigates financial toxicity of patients with cancer and survivors in Indonesia and how this condition affects their risk attitude. Financial toxicity is the harmful financial burden caused by cancer treatment. Data were collected using questionnaires. We adopted Comprehensive Score for Financial Toxicity (COST) measure and Domain-Specific-Risk-Taking (DOSPERT) scale to measure our variables. Our analysis shows that financial toxicity is experienced by the respondents (n = 194). We also find that risk attitude is not only influenced by financial toxicity, but also by age, number of dependent children, cancer stage, religious disaffiliation, and the use of health insurance.
Introduction
Cancer is one of the leading causes of death in the world. Worldwide cancer cases are projected to increase by 50% until 2030 (American Cancer Society, 2015 . In Indonesia, cancer accounted for 30% of mortality in 2014 (WHO, 2014) .
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PUBLIC INTEREST STATEMENT
Cancer is the world's second leading cause of death and its treatment is costly. This article discusses financial toxicity; the financial burden caused by cancer treatment. We find that Indonesian patients with cancer and survivors suffer from financial toxicity. This condition triggers a change in their risk preference, turning them into risk-taking individuals. Other factors also influence this change in attitude: higher cancer stage and atheism cause patients to be more risk-taking. Whereas older patients, patients with more dependent children, and those with insurance tend to be more risk-averse under their condition of financial distress. As a result, we advocate for (i) a better communication between patient and physician regarding the costs and affordability of cancer care, and (ii) society-wide education about the importance of accomplishing financial security and leading healthy lifestyle. As always, prevention is better than cure.
Patients diagnosed with cancer, who receive timely treatment, may prolong their survivorship. However, ASEAN Costs in Oncology study (2014) discovered that 12 months after the diagnosis, 29% of the patients had died and 48% experienced financial catastrophe. Despite the introduction of Mandatory Health Insurance Scheme 1 (Jaminan Kesehatan Nasional or JKN)
in 2014, the costs of cancer treatment in Indonesia remain high, and this circumstance may lead to financial toxicity.
Financial toxicity is a term used to describe the harmful financial burden faced by patients receiving cancer treatment (Zafar, 2016) . This condition may be severer in those who are uninsured, although Zafar et al. (2013) found that health insurance does not eliminate financial distress among patients with cancer. These patients would still have to cover out-of-pocket expenses, possibly by spending life savings and altering lifestyle. For example, Souza et al. (2014) gave evidence that insured patients with cancer had to reduce leisure activities, withdraw savings, and sell assets.
The purpose of this study is to assess whether financial toxicity is embedded among Indonesian patients with cancer, and how this condition affects their risk attitude. Comprehending this may help healthcare professionals in serving patients, because risk attitude may explain the patients' preferences for treatments. To the best of our knowledge, a research of this nature has not been conducted in our country. The term "financial toxicity" itself is relatively novel; it was introduced in 2009 (Souza, Yap, Ratain, & Daugherty, 2015) to describe the economic impact of modern oncology drugs. Previous studies on financial toxicity have been conducted by medical specialists, whereas we would like to further contribute to the literature by offering a different perspective: behavioral economics.
Literature review

Prospect theory
Prospect theory was introduced by Kahneman & Tversky in 1979 and modified in 1992. This theory is a model of decision-making under risk, i.e. how people evaluate risk. According to this theory, people are risk-averse for gains and risk-seeking in losses (Tversky & Kahneman, 1992) .
There are three different attitudes toward risk: risk-averse, risk-neutral, and risk-loving. Riskaverse people avoid taking risks, whereas risk-lovers are the opposite. This attitude can be illustrated with a gambling scenario.
You are given two options:
Option A: You are guaranteed a $5 winning pot.
Option B: A coin toss would decide whether you win (heads) $10 or (tails) $0 A risk-averse person would rather accept a certain payment (certainty equivalent) of less than $5 than gamble with a 50% chance of no winning at all. A risk-neutral person would be indifferent to both alternatives, i.e. guaranteed and unguaranteed outcome. Whereas a risk-lover would accept the bet, even when the guaranteed winning may be more than $5.
Previous research findings have indicated that patients with cancer tend to show risk aversion. Stiggelbout et al. (1994) found that patients who had received chemotherapy were more risk averse, and McNeil et al. (as cited in Chapman & Sonnenberg, 2003 ) discovered strong risk aversion in seriously ill patients.
However, if we adhere to prospect theory, then patients or survivors facing great loss would take on risk in decision-making, especially if they perceive high probability of benefit. Financial toxicity is the personal financial distress experienced by patients with cancer undergoing treatments. By this definition, then financial toxicity can be regarded as a condition of economic loss. Therefore, we hypothesize the following: H a1 : Should financial toxicity exist, it would result in an increased risk-taking attitude among patients.
Methodology
Ordinary least squares
The impact of financial toxicity on risk attitude can be estimated by using Ordinary Least Squares (OLS) technique. Consider the following equation:
where riskatt i represents the risk attitude of patient i (measured as in index from 1 to 5, with 5 being the most risk-seeking), fintox i represents the average financial toxicity of a patient i (measured as an index from 1 to 5, with 5 being the most toxic) and u i represents other unobserved variables that can affect the dependent variable. If an increase in financial toxicity causes a person to be more risk-seeking, then we expect β 1 to be positive in Equation (3.1). Therefore, we can use the estimated parameters to observe the relationship between financial toxicity and risk attitude.
However, it is also possible that risk attitude is also affected by variables other than fintox i . For example, a person's age may have a correlation with his/her financial toxicity, as older (60 years old or above) people are more financially secure. a priori, older patients may have a lower risk attitude index as they are more content with their situation and consider doing risky actions less beneficial. If these arguments are true, then we can determine that age has a negative correlation with financial toxicity and risk attitude. The negative correlation between age and risk attitude means that age is included in the error term of Equation (3.1). If financial toxicity and age are correlated, then financial toxicity is correlated with the error term in Equation (3.1). If so, then financial toxicity is an endogenous regressor in Equation (3.1), which causes the estimated parameter b β 1 to be biased and inconsistent in Equation (3.1), therefore inferences in Equation (3.1) will be invalid.
Thus, we should include other variables that can affect the dependent variables in our model. We consider the following equation:
where X represents a matrix of regressors other than financial toxicity.
Data description
We collected 201 rows of data from October until December 2017. However, seven were removed due to incompleteness. Afterwards, the data set containing 194 responses were cleaned before they were analyzed.
(a) Risk attitude
In measuring risk attitude, we adopted Blaise & Weber's Domain-Specific Risk-Taking scale (DOSPERT). It is a psychometric scale that assesses risk-taking behavior. (Blais & Weber, 2006) . This scale has been used and proven useful in behavioral finance studies, e.g. to measure the risk attitude of private investors (Markiewicz & Weber, 2013) .
DOSPERT is divided into three components. The first one is measuring the likelihood of engaging in risky activities. Respondents would rate with an index of 1 to 5 (5 being most likely to perform risky actions) the following 30 activities:
(1) admits that your tastes are different compared to others;
(2) go camping in forests;
(3) gamble a day-worth of income on horse racing; (4) invest 10% of your yearly income on a diversified investment with moderate growth;
(5) consume a large amount of alcohol in a social gathering; (6) reduce the amount of taxes to be paid; The second component is risk perception. It evaluates the respondents' perceptions of the risk magnitude. Respondents would again rate the risk level of the same 30-item activities (from previous component) with an index of 1 to 5, with 5 being most risky.
The third and final component is expected benefit, as a contrast to risk perception. Respondents would rate whether they deem the 30-item activities beneficial by using an index of 1 to 5, with 5 being most beneficial.
Based on the values we obtained, we would take the average value to get an index that represents the risk taking, risk perception, and expected benefit indices of each respondent, and then calculate the risk attitude index based on those three components.
(b) Financial Toxicity Our main regressor, financial toxicity, is a variable that measures the financial burden faced by patients undergoing cancer treatment. To measure financial toxicity, we adopted the Comprehensive Score for Financial Toxicity Patient (COST) survey, as developed by Souza et al. (2014) . Its validity and reliability have been proven in measuring financial toxicity (Souza J., et al., 2017) .
The respondents were asked to rate each of the 11 statements with an index of 1 to 5, with 5 representing complete agreement to the statement. The 11 statements are as follows:
(1) I know I have enough savings, pensions and assets to cover my medical bills.
(2) My expense for medical bills is larger than I anticipated. (11) I feel in control of my financial situation.
For statements 1, 6, 7 and 11, we reversed the obtained data so that the score 5 represents the most toxic situation. We would then calculate the average of these values to get an index that represents a person's financial toxicity. The closer the value to the number five means the severer the financial toxicity is.
We also obtained several other variables from the respondents, such as age (measured in years), gender, education, income, race, religion, number of children under the age of 21, cancer type, cancer stage (degree of seriousness), and insurance situation. These variables can be used to estimate the ceteris paribus relationship between financial toxicity and our dependent variable.
Findings & discussion
Exploratory data analysis and simple regression
Data were obtained from responses of 194 patients and survivors with cancer. These data represent several variables, such as risk attitude, risk perception, expected benefit, and financial toxicity (refer Figure 1) . Table 1 shows a reasonable maximum and minimum values of each variable. This is due to the data cleaning procedure that was conducted. The mean values of risk attitude, risk perception, benefit perception, and financial toxicity are 2.3155, 3.5414. 1.3684, and 3.2498, respectively. We can see that the average age of our respondents is 46. Most of them have one or two children under the age of 21, and they earn 5 until 10 million Rupiah per month (US$375-US$755). Approximately 3.09% of the patients are atheists, 60.31% of them use JKN (Indonesia's mandatory health insurance), and 60.83% of them are women. Most of them have finished high school, and only 26.80% of them listed bachelor's degree as their highest education level. The frequency distribution of our respondents can be found in the appendix section (see Table A1 ).
In order to determine the risk attitude of the patients, we measured it based on the risk-taking, risk perception, and expected benefit indices, obtained with the DOSPERT scale. Consider the following equation 194 194 194 194 194 194 194 194 where risktaking i represents the risk-taking index of patient i (measured as an index from 1 to 5), riskperc i represents the risk-perception index of patient i (measured as an index from 1 to 5), expbenefit i represents the expected-benefit index of patient i (measured as an index from 1 to 5) and u i represents any other unobserved variables that can affect risk-taking index. We estimate Equation (4.1) using OLS, and Table 2 shows the estimated parameters and their t-statistics.
We can see from Table 2 that all regressors are significant at 1% level of significance. Based on these estimated parameters, we calculate risk attitude based on the estimated value of the risktaking index obtained from model (4.1).
Thus, we calculate the risk attitude index for each of our observations shown in table 3. The descriptive statistics and distribution are shown in the following table:
As for the general relationship between financial toxicity and risk attitude, the following scatter plot displays the relationship between the two variables: Figure 2 shows that there seems to be a positive relationship between financial toxicity and risk attitude, which shows that a patient with a high financial toxicity index tends to possess a high risk attitude index. We would also estimate Equation (3.1) using OLS to determine the significance of the relationship between the two variables. The following output was generated: The results from Table 4 confirms that there is a significant, positive correlation between financial toxicity and risk attitude at 10% level of significance. However, this does not represent the ceteris paribus effect. There is a possibility that the estimated parameter in model (3.1) is biased and inconsistent. As a result, we must include other variables that may affect a person's risk attitude and financial toxicity in the model. The following scatter plots show the relationship between financial toxicity and risk attitude based on several categorical variables.
There is no obvious pattern that we can establish from the scatter plots in Figure 3 that show group differences in the relationship between financial toxicity and risk attitude. However, we can see that atheists tend to have higher risk attitude indices.
Impact of financial toxicity on risk attitude
As discussed in the previous section, the parameters in Equation (3.1) are likely to be biased and inconsistent, because it is unlikely that financial toxicity is the only variable that can significantly affect risk attitude. Therefore, we included several other variables that can affect our dependent variables. Consider the following equation: where riskatt i represents the risk attitude of patient i (measured as an index), fintox i represents the financial toxicity of patient i (measured as an index), age i represents the age of patient i (measured in years), children21 i represents the number of children under 21 years old for patient i (measured in number of children), income i represents the monthly income of patient i (measured as a grouped, ordered categorical variable), cancerstage i represents the cancer stage of patient i (measured as an index), atheist i takes the value of 1 if patient i is an atheist, 0 otherwise; female i takes the value of 1 if patient i is female, 0 otherwise; highschool i takes the value of 1 if the highest education obtained by patient i is a high school diploma, 0 otherwise; diploma i takes the value of 1 if the highest education obtained by patient i is a college diploma, 0 otherwise; bachelor i takes the value of 1 if the highest education obtained by patient i is a bachelor degree, 0 otherwise; master i takes the value of 1 if the highest education obtained by patient i is a master's degree, 0 otherwise; jkn i takes the value of 1 if patient i gets aid from Indonesia's mandatory health insurance JKN, 0 Observations 194 * = significant at 10%, ** = significant at 5%, *** = significant at 1% otherwise; and u i represents any other unobserved variables that can affect risk attitude. We estimate Equation (4.2) using OLS and the results are summarized in Table 5 .
Prior to generating the regression results, we found no proof of heteroskedasticity in model (4.2). We also checked the parameters' Variance Inflation Factors and found no traces of multicollinearity in the model. Additionally, the residual distribution in model (4.2) was found to be normal.
Based on the regression output of model (4.2), we can see that financial toxicity has a significant positive impact on risk attitude at 10% level of significance. This means that the more toxic a person's financial situation is, the more risk-seeking the person becomes, ceteris paribus. Whereas an increase in number of offspring by 1 child is expected to decrease risk attitude by 0.0899 index points, which shows that patients who have more dependent children tend to be more risk-averse, holding all other variables constant. Furthermore, atheists are significantly more risk-seeking than their religious counterparts, as their risk attitude index is on average higher by 0.6268 index points, ceteris paribus.
Age is also found to be a significant variable, which shows that older people tend to be more risk-averse than the younger ones. Moreover, patients' cancer stage is also proven to be a significant variable, which interestingly shows that the severer the stage of their cancer is, the more risk-seeking they become. Finally, patients who received aid from JKN (Indonesia's mandatory health insurance) are more likely to be risk-averse.
The variables gender, education, and income were found to be insignificant regressors of risk attitude. Therefore, we removed them from the model to reduce variances in the model: Since there is heteroskedasticity in model (4.3), we employed the White heteroskedasticityconsistent standard errors so that we would be able to collect valid inferences from the model. After removing the insignificant variables, the Akaike Info Criterion (AIC) value has decreased, and financial toxicity is now significant at 5% level of significance. This shows that an increase in financial toxicity index by 1 point is expected to increase risk attitude index, on average, by 0.1189 points, ceteris paribus. Thus, we can conclude the more toxic a patient's financial situation is, the more risk-seeking the patient tends to become.
Conclusion
In summary, we find that risk attitude is affected by financial toxicity, age, number of dependent children, stage of cancer, religious disaffiliation, and the use of health insurance.
(1) Financial toxicity Our statistical analysis accepts our proposed hypothesis. We can conclude that financial toxicity causes people to be more risk-taking. This finding supports the theory of Prospect. Financial toxicity is a condition of loss; and prospect theory states that those facing great loss would be more likely to take on risk in decision-making. This contrasts with the findings of Stiggelbout et al. (1994) and McNeil et al. (as cited in Chapman & Sonnenberg, 2003) , whom both found strong risk aversion. Note that these studies were conducted in a different time and country.
The positive aspect of this finding is that cancer survivors are willing to take on more risks; this can be translated to courageousness in undergoing treatments should cancer relapses or recurrences occur.
(2) Variables showing positive effect on risk attitude: (a) Cancer stage Higher cancer stage would result in a more risk-taking behavior. This further supports the effect of financial toxicity on risk attitude. The worse condition the patient is in, the braver he/she is in taking risks. Patients with higher cancer stages are predicted to have lower survivorship; this realization could catalyze risk-taking.
(b) Religious disaffiliation Atheists suffering from financial toxicity show a more risk-tolerant attitude. Our finding here is consistent with Leon and Pfeifer (2017) , who found that religious people are less willing to take risks in general, compared to non-religious people. This shows that the coping behavior of atheists are different than their religious counterparts. Horning, Davis, Stirrat, and Cornwell (2011) gave evidence that atheists showed lower presence of meaning in life. It can be argued that they are less afraid to take risks because they value life less. Being an atheist in Indonesia itself is a brave stance, especially when we consider the rising religious intolerance in the nation as expressed by Hamayotsu (2013) and shown by the prison sentence of former Jakarta governor Basuki Tjahaja Purnama in 2017 for the criminal act of blasphemy. Our descriptive statistics only shows that 3.09% of the respondents are atheists; a minority group.
(3) Variables showing negative effect on risk attitude; causing patients to be more risk-averse: (a) Age We find that older patients are more risk-averse. This corresponds to many previous empirical studies that show risk-taking tendencies reduce with age, such as Rolison, Hanoch, Wood, and Liu (2014) . Older folks are faced with important financial and medical decisions. Suffering cancer means a person is under a certain high level of uncertainty in survivorship. Therefore, it can be the case that they evaluate their options more prudently. With this being an economic research, it would be compelling to approach this finding from a cognitive medicine or neuroscience perspective.
(b) Number of children Patients with greater number of dependent children tend to be risk-averse. They are more careful in decision-making because the decision, particularly when related to cancer treatment, would affect the children directly. For instance, saving fund: should it be allocated for further cancer treatment or the children's future?
(c) Insurance usage The effect shown here is consistent with the motivation to purchase insurance premium in the first place. An insurance enables an individual to receive financial protection and in the case of JKN, certain cancers are covered by this health insurance; including preexisting conditions.
Implication
Every disease treatment has both physical and financial side effects. There should always be a proper physician-patient communication regarding the costs and affordability of cancer care. If patients are concerned with paying for treatment, then other parties (such as social workers, financial advisors, and pharmacists) should be involved to inform patients about the most affordable care.
Further studies can focus on designing programs or schemes aimed at neutralizing financial toxicity, i.e. achieving greater savings in healthcare spending. Finally, the society has to be educated about the importance of (i) accomplishing financial security and (ii) leading a healthy lifestyle. As always, prevention is better than cure.
